Sufficient food production for a growing human population has become an issue of global concern. Almost all of the world's fertile land is currently in use and arable land areas cannot be expanded significantly. The global challenge is to secure high and quality yields and to make agricultural production environmentally compatible. Insects have been hugely successful in terms of both species richness and abundance. Insects make up the most numerous group of organisms on earth, around 66% of all animal species, and being good dispersers and exploiters of virtually all types of organic matter, can be found almost everywhere, forming an important part of every ecosystem and are vital within our food supply chains performing valuable ecosystem services. Insects have been predominantly perceived as competitors in the race for survival. Herbivorous insects damage 18% of world agricultural production. Despite this damage less than 0.5 percentage of the total number of the known insect species are considered pests. Insect pests are created through the manipulation of habitats by humans, where crops are selected for larger size, higher yields, nutritious value, and are cultivated in monocultures for maximum production. This provides a highly favourable environment for the population increase of herbivorous insects. To ensure stable crop yields we need to change the management strategies of agroecosystems. We need to manage these systems in such a way that insects performing valuable ecosystem services are also incorporated into the system. This will ensure stable, resilient and sustainable systems in a constantly changing environment and will go a long way to ensure future food security. This paper examines the important role that insects generally play in ecosystems and how the services that insects provide can improve agricultural ecosystems.
Introduction
Sufficient food production for a growing human population has become an issue of global concern. It is estimated that by 2050 the global population size will have increased by 46%, requiring increased agricultural production to ensure food security [1] . The challenges we face are to produce food and ensure food security in an environment where insect and disease damage and climate change are major constraints [2] [3] [4] . The use of land for agricultural food production affects large parts of terrestrial area, whose contribution to biodiversity is essential for successful future conservation [5] . Almost all of the world's fertile land is currently in use and arable land areas cannot be expanded significantly.
In addition to using large quantities of land, agriculture threatens the stability and survival of natural biodiversity more than any human activity in the world [6] . The clearing of natural ecosystems to increase food crops and livestock production, use of large quantities of water and application of agricultural chemicals are contributing to significant changes in ecological systems [7] . The global challenge is to secure high and quality yields and at the same time ensure that agricultural production is environmentally sustainable. To reach this goal we will have to reconsider the role of insects in our agricultural ecosystems. Insects, as drivers of ecosystem functions, play a major role in agro-ecology, the management of agricultural systems in an ecologically sound and sustainable way [8] by encouraging ecosystem services (ES) provided by beneficial organisms. Ecosystem services (ES) are the benefits that humans derive from ecosystems [9] . In terrestrial ecosystems insects play key ecological roles in diverse ecological processes such as nutrient cycling, seed dispersal, bioturbation [10] [11] [12] , pollination [13] [14] , and pest control [15] [16] [17] [18] . In conventional agriculture, production practices focus on few preferred species and their specific requirements, yet the potential services of many other species are ignored [19] . Agricultural production systems are intensified by increased use of external inputs to increase yield, but at the cost of biodiversity, causing ecosystems to become destabilized [20] [21] . Diversity is a central characteristic of natural ecosystems and facilitates these systems to be resilient and able to survive major changes. This biodiversity found in natural ecosystems can also be the key to sustainable agricultural production and food security. Agricultural systems cannot survive major disturbances because of a lack of diversity in these systems.
Understanding the function of insects in ecosystems will enable us to recognize their importance in the sustainable functioning of our agricultural systems and their role in future food security.
The Measurement of Biodiversity
We do not know the exact number of all species on earth [22] , but the estimated number of species is 5 -15 million species [23] . Biodiversity is variation of life and refers to all species of plants, animals and microorganisms existing and interacting within an ecosystem. This biodiversity performs a variety of ecological [24] regards species richness as a simple descriptor of community structure, which takes no account of the range and value of behavioural or morphological species traits that contribute to the delivery of ecosystem services. Species identity alone cannot be used to predict the strength and type of ecological interactions of organisms without additional information about the trait and biology of the species [26] . Considering only the number of species therefore ignores any variation in ecological interactions with species and functional differences within species that can rival differences between species [27] . Functional diversity is also important in determining how organisms will cope with changes in the ecosystem and it is essential to consider interaction of these functions between different species.
The other variable important in determining biodiversity is size. Natural communities exhibit regular size-abundance relationships and body size is a key factor determining ecological interactions [28] . The diversity of resources used by an individual increases with the size of the particular individual [29] . Volker et al. [26] demonstrated that both body size and species identity is important in predicting how changes in community structure influence the functioning of natural ecosystems. The loss of both species and size classes will therefore have detrimental consequences for ecosystems.
When species go extinct locally, their unique traits are lost from the ecosystem and overall functional diversity will decline as a result, potentially impacting the delivery of vital ecosystem services [24] . When determining biodiversity it is therefore important to consider both size and function, as well as the interaction between the different species in an ecosystem.
Contribution of Insects to Biodiversity
Arthropods have existed for more than 400 million years and survived the Permian and Cretaceous mass extinctions [30] . Insects have been hugely successful in terms of both species richness and abundance and insects and terrestrial arthropods are seen to be the largest contributors to species richness [31] [32].
Insects account for approximately 66% of all known species [33] , constituting more than three-quarters of today's global biodiversity [30] . There are about 1
A. Jankielsohn DOI: 10.4236/ae.2018.62006Advances in Entomology million species of known insects [33] , but only around 7% -10% of insects are scientifically described [31] . Since many insect species are not yet identified, it is estimated that there could be around eight million species of insects on earth [34] . Stork et al. [32] estimates all insects to be around a mean of 5.5 million species and a range of 2.6 -7.8 million. The total number of insect individuals is estimated 10 18 -10 19 [35] . In terms of biomass insects also dominate with 150 to 1 500 kilos of insects for each human being [35] .
There are 39 insect orders, with the most speciose group represented by the Beetles (Order: Coleoptera). Beetles alone account for around 40% of all described arthropod species, with an estimate of 1.5 million beetle species [32] . The reason why there are so many species of beetles is reflected in the Jurassic origin of numerous modern lineages, high lineage survival, and diversification into a wide range of niches, including the utilization of all parts of plants [36] [37].
Role of Insects in Ecosystems
Biotic communities are vital for providing ecological functions and ecosystem services [38] . As a dominant form of animal biomass and life on earth, insects represent many different trophic niches and a wide range of ecological functions in their natural ecosystems, including herbivory, carnivory, and detritus feeding.
Insects are abundant in all terrestrial ecosystems and display a wide variation among species in almost any aspect of their biology [39] . Because of the large numbers of insects and great intra-and interspecific variety the functional significance of insects is enormous [31] and the ecosystem services provided by insects vital. Insects are the key components in diverse ecosystems as major role players in functioning of ecosystem processes [30] . Since insects are mostly perceived as pests or potential pests, this ecological importance of insects often goes unnoticed. The main ecological functions of insects in ecosystems are ecosystem cycling, pollination, predation/parasitism, and decomposition:
Ecosystem Cycling
Insect herbivores change the quality, quantity, and timing of plant detrital inputs and can potentially have large effects on ecosystem cycling [40] [41]. Belovsky and Slade found that grasshopper herbivory increased plant abundance because of greater N availability [41] . Insect herbivores are therefore important drivers of ecosystem processes by transforming living plant biomass into frass, greenfall, and throughfall [42] and may drive a significant fraction of above-ground to belowground N and P fluxes across entire ecosystems [43] .
Pollination
Over three quarters of wild flowering plant species in temperate regions need insects for pollination and about two thirds of all plant species rely on insects for pollination. The most important pollinators are bees, beetles, butterflies and flies [44] . Insects therefore contribute to plant diversity and affects animal biodiver- 
Predation/Parasitism
Occupying the higher trophic levels as secondary or tertiary consumers, preda- 
Decomposition
The decomposition of organic waste, such as dung and carrion is an important ecosystem process which is largely provided by insects. There are about 4000 documented dung beetle species which play an important role in the decomposition of manure. Dung beetles are principally important in the maintenance of pasture health by burying dung, which has the effect of removing surface wastes and recycling nutrients that can be used by plants. Negative environmental effects, such as loss of grass cover, growth of unpalatable grass, leaching of nutrients in surface rainwater runoff, and the buildup of large populations of dung-breeding flies, that resulted from a lack of dung beetles contributing the needed ecosystem function were seen in Australia before the introduction of dung beetles adapted to cattle dung [46] . Dung beetles contribute to soil health by increasing nitrogen, phosphorous, potassium, calcium and magnesium or total proteins content [47] . Dung beetles also contribute to the carbon cycle reducing GHG emissions by between 7% and 12% [12] . Beetle larvae, flies, ants and termites clean up dead plant matter and break it down for further decomposition by microbes. Ants and termites, the soil macrofauna in dry and hot regions, play an important role in the increase of mineral nitrogen in the soil [48] .
Carrion provides food to a diverse community of insects with major roles for insect detritivores such as flies and beetles [49] . Calliphorid flies are the first to exploit cadavers and this is the start of a dynamic succession of arthropod species colonizing the cadaver, which can comprise 100 species from tens of insect families [50] [51]. It is, however, the function contributed by a specific species that determines the efficiency of the decomposition. Farwig et al. [50] found that decomposition rate of carrion is dependent on composition not abundance of 
The Value of Non-Native Insect Species in Ecosystems
Introduced species have the potential of becoming invasive and may prey on or outcompete indigenous species. Many non-native species, however, can also provide valuable ecosystem services [52] . With a constantly changing environment ecosystems need to change and adapt to survive. Non-native species can be seen as the pioneers and colonists in this constant renewal [53] . These species could come to fill important ecosystem functions, particularly in places where native species cannot survive as a result of environmental changes. Non-native species may contribute to ecosystem resilience by providing habitat, food, or trophic subsidies for native species, serving as catalysts for the restoration of native species, serving as substitutes for extinct ecosystem engineers, and providing important ecosystem services [54] . There are many success stories of non-native insect species providing vital ecosystem functions when introduced to new ecosystems. As far back as 1887 the cottony cushion scale, Icerya purchase, was successfully controlled by the release of the introduced coccinellid beetle Rodoliacardinalis [55] . Since then a total of 2627 introductions have resulted in satisfactory control against 172 pest species, the majority of which having a long lasting effect [56] . Dung beetles from Africa and Europe were screened and introduced into Australia to successfully decrease cattle dung in Australian pastures [57] [58].
Insects in Agriculture
For as long as humans practiced crop agriculture, pests have occurred on their crops and insects have been predominantly perceived as competitors in the race for survival. The insect-plant relationship is the dominant biotic interaction [31] and approximately 50% of insect species are herbivorous, with most herbivorous species feeding on plants in one or a few related plant families [44] . Herbivorous insects damage 18% of world agricultural production and this is mainly controlled by chemical methods [59] . Despite these damages, less than 0.5 percentage of the total number of the known insect species are considered pests. Aside from anthropocentric perception and societal prejudice, insects are not pests in an ecological or evolutionary context [30] .
Insects are vital for human survival, because crops cannot be produced without the ecosystem functions provided by insects. Around 72% of the world's crops are dependent on insects for pollination [35] . Pollinating insects improve or stabilize the yield of three-quarters of all crop types globally-one-third of global crop production by volume [60] . A variety of insect taxa have been linked with increasing seed set [19] . Insect pollinators includes hundreds of species of solitary bees, bumblebees, flies, beetles and butterflies, and in several crops, wild bee species are more important for pollination than the honeybee, Apis mellifera [61] . Globally pollination services by insects are estimated to contribute 9.5% to Pest control is an inevitability in agriculture. Predatory insects contribute significant ecosystem functions by controlling pest insects in cultivated crops. It was indicated in 75% of field studies that generalist predators reduce pest populations in arable farmland significantly [63] , with ground beetles being dominant generalist predators in arable crops [24] and effectively reducing population sizes of economically significant agricultural pests such as aphids, slugs, root feeding flies and phytophagous beetles [64] .
Insects are also important in improving agricultural soil. Through their activity in the soil, dung beetles increase nitrogen, phosphorous, potassium, calcium and magnesium or total proteins content which significantly elevate the yield of wheat plants relative to chemical fertilizers [11] .
Effect of Human Induced Habitat Change on Insect Functional Diversity
Natural ecosystems are complex systems with diverse interactions. In agriculture, complex natural ecosystems are converted to simplified managed ecosystems and the intensification of resource use, including applications of more agrochemicals and a generally higher input and output [5] . The intensification of agricultural production systems in combination with high agrochemical input in crop fields, are the primary causes for the rapid decrease of biodiversity [65] . The loss of this agricultural biodiversity have both financial and social risk, as well as lasting effects on agricultural productivity, impacting food security in the long term. Continued sustainable land use in unpredictable and changing environments is only possible with conservation of max- [5] . A shift to sustainable agriculture will require changes in production methods that will enhance diversity in farming systems.
Conclusion
With most of the world's fertile land being used for agriculture and arable land areas that cannot be expanded further we are running out of options to ensure food security for a growing population. The only option left is to use the existing land more sustainably. In this regard insects can provide the necessary solutions.
Insects, as major contributors to ecosystem function on all levels, perform critical functions in any ecosystem. We need to manage agricultural systems in such a way that insects performing valuable ecosystem services form a fundamental part of the system. Diversity in terms of species is just one of many possible ways of describing communities and there are other aspects when considering a community such as the size and ecological role of the most abundant species, as well as the interaction between different groups and the structure of the community. Biodiversity should not be viewed as only an add-on, but it should be viewed as an integral part in our agricultural ecosystems and of paramount importance for our future food security. Future research in sustainable agriculture should therefore focus on the role of insects in ecosystems. By understanding the important functions of insects in natural ecosystems their value in agricultural systems can be realized. With a knowledge of ecosystem functions provided by insects we can then accommodate these insects in agricultural systems by changing the management practices to increase the functional diversity in these systems.
